Field experiments were conducted on the growing seasons 2008 and 2009 at a private farm located at a newly reclaimed sandy area, El-Saff, Giza governorate, Egypt to evaluate the drip irrigation levels in combination with equal two types of organic fertilizers for an okra crop. The effect of three irrigation levels 1198.8 (I 1 ), 1798.2 (I 2 ) and 2397.6 (I 3 ) m3/acre with drip in conjunction with two organic fertilizers (composted plant residues and chicken manure at the rate of 6 m 3 / acre ) were studied on growth and yield response, using split block design. The results of drip irrigation in conjunction with two types of organic fertilizers were evaluated in terms of growth , yield, water use efficiency and nutrients uptake of the crop. The study indicated that irrigation water quantity 1798.2 (I 2 ) m3/acre met through drip irrigation along with the two types organic fertilizers gave the highest yield (3.3 M g/acre) with 104% increase in yield as compared to I 1 and I 3 . It can be seen that the plant growth and yield were greater in drip with chicken manure as compared to plant residues. The obtained results clear that NPK uptake were significantly affected by water levels and both plant residues and chicken manure. The additional more of irrigation water caused on increase in the uptake of N P K and if compared to the lowest level of irrigation water it increased the growth parameters in expense of okra yield.
INTRODUCTION
Water supply is a major constraint to crop production in the Mediterranean region of Egypt. Efficient use of water by irrigation is becoming increasingly important, and alternative water application methods such as drip and sprinkler, may contribute substantially to the best use of water for agriculture and improving irrigation efficiency. The trend in recent years has been towards conversion of surface to drip irrigation which is considered to be a more efficient delivery system. Scheduling water application is very critical to make the most efficient use of drip irrigation system, as excessive irrigation reduces yield, while inadequate irrigation causes water stress and reduces production. On the other hand, the intensity of the operation requires that the soil water supply be kept at the optimal level to maximize returns to the farmer. High-frequency water management by drip irrigation minimizes soil as a storage reservoir for water, provides at least daily requirements of water to a portion of the root zone of each plant, and maintains a high soil metric potential in the rhizosphere to reduce plant water stress (Tiwari et al (1998) Singh and Rajput (2007) Al-Harbi et al (2008) Zotarelli et al (2009) .
Okra (Abelmoschus esculentum L) is an annual herb and vegetable crop grown throughout the tropical and subtropical parts of the world either as the sole crop or intercrop with maize or another Emuh et al (2006) . Okra plays an important role in the human diet by supplying carbohydrate, protein, fats, minerals and vitamins that are usually deficient in the staple food . The nutritional importance of okra pod has reawakened interest in bringing the crop into commercial production. Despite the nutritional value of okra, its optimum yields (2-3 t ha-1) and quality have not been attained in the tropical countries partly because of a continued decline in soil fertility. Okra plant require warm temperatures and unable to tolerate low temperature for long time or tolerate any threat of frosts. The optimum temperatures are in the range of 21-30°C, with minimum temperatures of18°C and maximum of 35°C. Okra is a high water crop use despite having considerable drought resistance. The plant forms a deeply penetrating tap root with dense shallow feeder roots reaching out in all directions in the upper 0.45 m of soil. For high yields, an adequate water supply and relatively moist soils are required during the total growing period. Reduction in water supply during the growing period in general has an adverse effect on yield and the greatest reduction in yield occurs when there is a continuous water shortage until the time of first picking. The period at the beginning of the flowering period is most sensitive to water shortage and soil water depletion in the root zone during this period should not exceed 25%. Water shortage just prior and during early flowering reduces the number of fruits. The effect of water deficit on yield during this period is greater under conditions of high temperature and low humidity. Controlled irrigation is essential for high yields because the crop is sensitive to both over and under irrigation (Al-Harbi et al (2008) . The use of plant materials such as wood ash, cocoa husk, rice bran, spent grain and sawdust for improving soil fertility, root growth, pod nutrients and pod yield of okra has not been studied extensively. Decomposing plant residues are reported to release substantial levels of nutrients and organic matter into the soil (Yih-Chi et al (2009) . Therefore, apportioned water for agriculture has to be utilized in an efficient and rationalized manner. Two issues that need attention are (1) finding a means of lowering the current level of water use by some efficient water use techniques, and (2) promoting economic return to the farmers in an effort to enhance economic incentives.
This work was carried out to study the effect of plant residues and chicken manure with three levels of irrigation water on growth, nutrients uptake and yield of okra.
MATERIALS AND METHODS
This research work was undertaken during the growing seasons 2008 and 2009 at a private farm located at a newly reclaimed sandy area, El-Saff, Giza governorate, Egypt. Lays south of Cairo, between 29° 38´ 25.1 N and 31° 19´ 26.8 E, rainfall averages only around 2 to 5 mm (0.1 to 0.2 in) per year and at intervals of many years. Temperatures average between 13 to 21 °C in winter. The Khamaseen is a wind that blows from the south in Egypt, usually in spring or summer, bringing sand and dust, and sometimes raises the temperature in the desert to more than 38 °C. The soil was sandy in texture with low fertility and poor in N content, according soil classification FAO (1970) is regosls. The main analytical data of the soil are presented in Table 1 as determined according to Dewis and Freitas (1977) and Klute, (1986) . Analysis of irrigation water used are presented in Table 2 . Regarding their quality, they are classified according to Ayers and westcot, (1976) as no problem water. Chicken manure was bought from local chicken farm. Chemical analysis of organic materials , are shown in Table 3 . To find out the effect of different levels of water in combination with constant doses (6 m 3 / acre) of composted plant residues or chicken manure on growth and yield of Okra (Abelmoschus esculentus l.) cultivar balady red an experiment was conducted the years 2008-2009 .
The experiment was laid out in split block design with nine treatments (three levels of irrigation water 1198.8 (I 1 ), 1798.2 (I 2 ) and 2397.6 (I 3 ) m3/acre and two kinds of organic fertilizers (composted plant residues and chicken manure) at the rate of 6 m 3 /acre in addition of control mineral form were applied) each replicated three under trickle irrigation (agro drip). Distance between laterals is 1m, distance between drippers is 50 cm . Drippers discharge is 2 l/h. Number of drippers/acre are ~ 8100. Date of planting was 9 February. The plants were thinned to 2plants around each emitter. Date of the end of fruit picking was 17 July. Therefore, growing season was ~ 148 days.
The plots were properly leveled for even and efficient distribution of fertilizers. The fertilizers used as sources of nitrogen, phosphorus and potassium were urea at the rate of 100 kg N /ha, superphosphate 15.5% at the rate of 90 kg/ha, and potassium sulfate at the rate of 60 kg/ha respectively. Organic amendment were incorporated into the soil two weeks before planting .Nitrogen was applied in two split doses. First dose of N along with full doses of phosphorus and potassium were applied at the time of sowing, while the remaining half of the nitrogen was applied at flowering stage. Four seeds of early maturing okra were planted per hole at 2 cm depth Cultural practices such as weeding, hoeing, earthing up, irrigation and sprays against insects pests and diseases were done uniformly in all treatments. During the vegetative growth period , samples of 10 plants were taken at 90 days after sowing and the following parameters were recorded: 1-Plant height (cm)., 2-Fresh weight /plant., 3-Number of Branch/plant , 4-Number of leaves , 5-Leaf area , 6-Fresh Pod yield (kg/ acres.) 7-WUE 8-Nutrients uptake of okra leaves.
At the end of each field experiment soil physical properties were determined according to Dewies & Freitas, (1977) and Klute, (1986) while chemical analysis according to Cottenie et al., (1982) . Data of growth and macronutrient content and soil analysis were subjected to the proper statistical analysis according to the methods of Snedecor and Cochran (1981) .
RESULTS AND DISCUSSION
Effect of different levels of irrigation: The effect of different levels of irrigation on biometric parameters such as plant height, fresh weight , stem diameter, branches number, number of leaves , leaf area per plant, yield M g/ acre and water use efficiency were analyzed statistically and compared with that of organic fertilizer treatments. The results of these biometric observations for the mean of two years are presented in Table 4 . The results of analysis of variance showed that variation among the mean of three replications for all the treatments and all the mean of two years were found to be statistically significant at 5% level of significance. The analysis of observations showed that different levels of irrigation with drip responded differently to biometric parameters, yield and water use efficiency of okra. The plant height responded significantly with different irrigation levels of drip irrigation reached 70.1 and 96.8% for I 2 and I 3 respectively in compared to I 1 . Irrigation levels had also significant influence on fresh weight was 72.6 and 75.1% for I 2 and I 3 , respectively in compared to I 1 . With regard to stem diameter was 105 and 41.2 % for I 2 and I 3 , respectively in compared to I 1 , concerning branch number was 77 and 50% for I 2 and I 3 respectively in compared to I 1 . As number of leaves per plant and its leaf area were 30 and 204 % and 191 and 258% respectively for I 2 and I 3 in compared to I 1 . There was a significant increase in the yield in response to drip irrigation treatment at all the levels of irrigation. There was a significant influence of I 2 and I 3 irrigation supply through drip irrigation requirement by 104% and 86% on yield M g/acre respectively. It can be seen that, the increase of yield with increasing water level at I 2 and decreased with increasing water to I 3 clearing that biometric parameters were increased with increasing water level . Table 4 showed that water use efficiency through drip irrigation resulted higher yield of okra at I 2 as compared to I 3 .. The results corroborated the findings of ( Alkaff, its clear from the obtained results in Table 5 , that significantly increment in water holding capacity, field capacity and available moisture due to the use of two different types of organic fertilizers. Its increased by 3, 11.5 and 13% for composted plant residues compared that of untreated soil, in sequence, while it increased by 5, 29 and 33% for chicken manure. maximum values of water holding capacity, field capacity and available moisture were 24.01, 9.25 and 7.89% at I 2 for chicken manure Therefore it can be explain yield increment due to improvement of soil moisture retention and available moisture by applying both composted plant residues or chicken manure (Shaaban, 2006) .
Effect of different organic fertilizers:
It can be seen that the plant growth and yield were greater in drip with chicken manure as compared to plant residues. Among the different treatments tried, drip with chicken manure responded the highest plant height in all water levels. There were significant influence of chicken manure and plant residues on plant height were 27 and 39 % respectively compared to control. The influence of plant residues and chicken manure were significant on fresh weight by 44 and 51% respectively compared to the control , stem diameter was influenced by 74 and 111% by applying plant residues and chicken manure compared to the control , branch number was influenced significantly by 8 and 33% respectively compared to the control , number of leaves per plant and its leaf area were significantly influenced by 86 ;112% and 9 ; 27 % respectively compared to control. It can be seen that green fruit yield of okra was recorded to 17.5 and 29 % for plant residues and chicken manure respectively compared to the control. The significant influence of water use efficiency was 19.5 and 33.0% for plant residues and chicken manure respectively. Data in Table ( Macro nutrients uptake by okra leaves: Fig. 1 presents the macronutrients uptake of okra leaves under various treatments. There were a significant increase in N P and K uptake of okra leaves in response to drip irrigation treatment at all the levels of irrigation. The obtained results clear that NPK uptake were significantly affected by water level and both plant residues and chicken manure. Regarding to N uptake, it was influenced by 173 and 273 % for I 2 and I 3 in compared to I 1 and 50 and 106 % for plant residues and organic manure respectively. Phosphorus uptake was recorded that 103 and 213 % in compared to I 1 and 44 and 90% to plant residues and organic manure respectively. Whereas, K uptake, was 88 and 85 % in compared to I 1 and for plant residues and organic manure were 56 and 74 % respectively. The presented data in Fig. (1) Showed clearly that, the additional more of irrigation water caused on increase in the uptake of N P K and if compared to the lowest level of irrigation water it increased the growth parameters in expense of okra yield.
Multiple regression analysis between the okra yield M g /acre, soil Available N, P, K, FC and available moisture yielded R 2 values of 0.89 for the yield. Regression coefficient showing contribution of each soil properties to the okra yield using different levels of irrigation water and organic fertilizers. The obtained equation reviled that okra demonstrated highly significant fruit yield increases with I 2 of irrigation water which might have been due to an efficient utilization of soil nutrients when irrigation treatments removed the condition of moisture stress in the soil. This was evident from the significant interaction of applied organic fertilizer with the frequency and amount of irrigation. This signaled that irrigation would be more beneficial for okra production under similar soils and agro-ecological conditions .. 
CONCLUSIONS
Cultivating sandy soil is a promising solution to overcome the fight against hunger especially in the developing countries. The obtained data showed that the significant effect of irrigation levels on biometric parameters such as plant height, fresh weight , stem diameter, branches number, number of leaves, leaf area per plant in combination with organic fertilizer treatments and interaction effect . The use of drip in combination with plant residues and chicken manure can increase the okra yield and water use efficiency significantly at I 2 irrigation level. It can be seen that the plant growth and yield were greater in drip with chicken manure as compared to plant residues. The obtained results clear that NPK uptake were significantly affected by water level and both plant residues and chicken manure. The additional more of irrigation water caused an increase in the uptake of N P K and if compared to the lowest level of irrigation water it increased the growth parameters in expense of okra yield
